Future climate warming of the Arctic could potentially enhance the load of terrigenous dissolved 25 organic carbon (tDOC) of Arctic rivers due to increased carbon mobilization within watersheds. A 26 greater flux of tDOC might impact the biogeochemical processes of the coastal Arctic Ocean (AO) 27 and ultimately its capacity of absorbing atmospheric CO 2 . In this study, we show that sea surface 28 tDOC concentrations simulated by a physical-biogeochemical coupled model in the Canadian 29
web, riverine DOC can be assimilated and transformed, promoting both phytoplankton and 66 bacterioplankton production (Le Fouest et al., 2015; Tank et al., 2012) . Riverine DOC can also 67 modulate the air-sea fluxes of CO 2 . In present climatic conditions, Manizza et al. (2011) suggest 68 that the mineralization of riverine DOC into dissolved inorganic carbon would induce a 10 % 69 decrease of the net oceanic CO 2 uptake at the pan-Arctic scale. On East Siberian shelves, the 70 degradation of terrestrial organic carbon would be partly responsible for sea surface acidification 71 (Semiletov et al., 2016) . 72
In recent studies, riverine DOC flux data were used in a 3D ocean-biogeochemical coupled model 73 to investigate the fate of riverine DOC within surface Arctic waters (Le Fouest et al., 2015; Manizza 74 et al., 2013 Manizza 74 et al., , 2011 Manizza 74 et al., , 2009 ). However, simulated spatial and temporal changes in riverine DOC 75 concentrations have not yet been compared with remote sensing data to assess the model predictive 76
ability. Such a model-satellite comparison allows validating the model and then using it with 77 confidence to resolve the annual cycle of riverine DOC, a prerequisite for a robust assessment of the 78 riverine DOC contribution to the Arctic carbon cycle. To this end, riverine DOC concentrations at 79 the sea surface obtained from a previous model run described in Le Fouest et al. (2015) and tDOC 80 concentrations derived from remote sensing data were analyzed for the Canadian Beaufort Sea. As 81 riverine DOC accounts for more than 99 % of the total tDOC exported to the AO (McGuire et al., 82 2009), we will use the term tDOC for both the model and remotely sensed data. Our goals are to 83 compare tDOC data derived from the model and from remote sensing using skill metrics, in order to 84 assess the model capacity to reproduce the observed seasonal and spatial variability in tDOC, and to 85 provide bulk estimates of the seasonal tDOC stock and lateral fluxes within the surface coastal 86 waters using a combination of these two approaches. 87
The paper is organized as follows. First, we describe the two different approaches used to quantify 88 tDOC within the AO, i.e. a semi-analytical method based on remote sensing and a regional ocean-89 biogeochemical coupled model that includes explicit fluxes of riverine DOC to the AO. Second, we 90 compare the distribution and export flux of tDOC within surface waters of the Beaufort Sea 91 estimated by the model and remote sensing. Finally, we discuss future developments of 92 
3D physical-biogeochemical model data 118
We used sea surface tDOC concentrations and ocean currents simulated over 2003-2011 by a 119 previous pan-Arctic model run ("RIV run") whose setup is fully detailed in Le Fouest et al. (2015) . 120
The pan-Arctic model data were extracted on the remote sensing geographical domain focused on 121 the southern Beaufort Sea. We provide here a brief description of the physical-biogeochemical 122 data. As the MEF increases towards a value of one, the residual variance becomes increasingly 216 lower than the observed variance. For all months, the MEF was positive (0.26-0.60) suggesting that 217 tDOC concentrations simulated by the model were an acceptable predictor relative to tDOC 218 concentrations derived from remote sensing, especially in June-July. In order to give a more even 219 weight to all of the data and to limit the skewness towards the higher tDOC concentrations, metrics 220 based on log-transformed tDOC data were also computed. For all months, the geometric RMSE was 221 close to one and range between 1.02 and 1.12. It suggested that the model-satellite data dispersion 222 was relatively small when the positive skewness was reduced. In June, the relatively high unbiased 223
RMSE could be partly due to high tDOC concentrations as suggested by the relatively low 224 geometric RMSE (1.07). Finally, the computed geometric bias informs with respect to the direction 225 of the model-satellite discrepancies. For all months, the geometric bias (1.07-1.32) was higher than 226 one meaning that the model tended, on average, to overestimate the observations over the whole 227 domain. The highest geometric bias was reported in August (1.32), when the river discharge was 228 low, suggesting that tDOC removal was likely underestimated in the model in late summer. A 229
Taylor diagram (Taylor, 2001 ) was produced to provide a synthetic and complementary overview of 230 how the simulated and remotely sensed tDOC concentrations compared seasonally in terms of 231 correlation, amplitude of variations (given by the standard deviations), and normalized model-232 satellite discrepancies (Fig. 3 ). All months differed by their normalized RMSE and amplitude of the months of June and August. June and August showed similar values of correlation, RMSE, and 236 normalized standard deviation despite distinct seasonal patterns of river discharge (high and low, 237 respectively). By contrast, September showed the highest model-satellite data dispersion. With 238 respect to satellite estimates, the skill metrics overall suggested that the model could reliably 239 simulate tDOC concentrations in surface waters over a wide range of river discharge and tDOC load. 240 241
tDOC stock and lateral export fluxes 242
The overall agreement between the model and the satellite tDOC concentrations allowed the 243 assessment of the mean areal stock and lateral fluxes of tDOC using the mean surface ocean 244 circulation simulated by the MITgcm (Table 2 ). The monthly-averaged (June to September) areal 245 stock of tDOC over the Mackenzie shelf as delimited by the 300 m isobaths was estimated to 1.37 246 TgC ( Table 2 ). The bias between the model and the satellite data was the highest in August but did 247 not exceed +8.2 % (0.1 Tg C). This result is consistent with the highest geometric bias reported in 248
August (Table 1) shelf and offshore locations (Fig. 1, Table 1 ). In the model, bacterioplankton consumed tDOC to 257 produce ammonium usable in turn by phytoplankton. In the Beaufort Sea, this pathway contributed Nevertheless, the bias remained moderate with respect to values reported for June, July and 264
September (-1.5 % to -2.8 %) (Table 2) . 265
Combining the modeling and remote sensing approaches allowed for the reconstruction of the 266 dominant surface pattern in lateral tDOC fluxes in the Canadian Beaufort Sea from June to 267 September (Fig. 4) . Two north-south transects were defined east (Cape Bathurst) and west 268 it was reversed at Cape Bathurst. In July, the tDOC flux was still 1.3 to 1.7 times higher along the 275 western transect. In August, however, there was more tDOC (~1.4-fold) exported eastward at Cape 276 Bathurst than exported westward near the Mackenzie Through. 277
Along the two transects, the simulated fluxes were higher than those derived from remotely sensed 278 tDOC concentrations (Fig. 4) Improving the capability of Arctic models to resolve the fate and pathways of tDOC in the AO will 358 require certain limitations to be unlocked. To this purpose, future model developments must lie on 359 the always increasing observational effort realized by mean of field campaigns and new remote 360 sensing techniques. Observations must be used to improve the riverine forcings in order to better 361 encompass the seasonal to interannual variability of the terrigenous dissolved organic matter 362 exported to the coastal AO. Bacterioplankton dynamics also must be better represented in dissolved organic carbon and nitrogen of both allochtonous and autochtonous origin are likely to 365 play an important role in mediating bacterioplankton growth and tDOC remineralization in Arctic 366 coastal waters impacted by river plumes. Realistic fields of tDOC simulated by Arctic ocean-367 biogeochemical coupled models would be helpful for a more accurate assessment of CO 2 fluxes at 368 the ocean-atmosphere interface. Arctic models that would combine realistic terrestrial fluxes of 369 organic matter along with a robust representation of the pathways and processes responsible for its Matsuoka, A., Babin, M., and Devred, E. C.: A new algorithm for discriminating water sources 570 from space: a case study for the southern Beaufort Sea using MODIS ocean color and SMOS 571 salinity data, Remote Sens. Env., 184, 124-138, http://dx.doi.org/10.1016/j.rse.2016.05.006,
